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Abstract 



PROBLEM TO BE SOLVED: To improve the gain and excitation efficiency. 

SOLUTION: An optical fiber 1 as the gain medium of a Raman amplifier is excited by an excitation light 
source 2, the excitation light from the excitation light source 2 and the signal light are multiplexed in a 
multiplexer 3, and the excitation light after passing the optical fiber 1 is reflected by a reflector 4 for the 
excitation light. The excitation light source 2 is equipped with wavelength multipleyed laser diodes LD 1 1 
of wavelengths (&lambda S1, &lambda S2, &lambda S3), fiber gratings FG 12 to narrow the oscillation 
wavelength of each LD 1 1, and wavelength selection multiplexer WSC to multiplex the excitation light 
having a plurality of wavelengths, and isolator 14 to remove external residual reflected light. The reflector 
4 for excitation light transmits the signal light with low transmission loss while reflects the excitation light 
at high reflectance to make the light enter again the optical fiber 1. Thus, the total input power of the 
excitation light can be increased. 
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-Ctt&gfci/ \, % 2 HJfi^ffifc*jJ1- 5LD31IJ, 

[0 0 5 6] ¥ffe(Om& k tt. II 3 (b) 
t-, 7-^>-»itllil-*f-t-5A7Jlf^7£«<iK/5 s , 

fcjae3tsit«4*»e>LD3 1 <r>m\z.&&-rz>±u& 

20 3 , $LW&$m&fo& 3 3 , L D f^-A-CD 

«F^<7>«^l4LDI4*SiB^k$iXT*<-C < tV^ ii 
*, LD»ftK«iS«)SIIIW#a**ttK:eHb-C, LD 

[0 0 5 7] r©i5^*/S(Cj:») > #LD3lHffi 
ItLfcUBMS***, BlfijtK»tS4-CR*tSiifc'b03(£JL 
T, K 9 TfcirH" 5) 14, ffiJtt®fi7ci®Wi&&£fcir 
•5, -?:<7?S()ej6S(Ct£;C-C#LD3 Kcr-So 3-LD3 

[0 0 5 8] SOJttfft^jH'KLDa 1 Olgtgfcfttl 
(a* 1 0 n mgS) riS, 3 iz&tf 5 1 

«S^feli3 3<0^jg^TtC|fe^fc^JX5o Lfc^o 
T, *2jt*}g«-eW:LDK:BlttUfcFGas^B-C*) 

[0 0 5 9] R9 7l:^^V^^^SafeS*S^& 

40 SiS«S^-fi«3 3(7?^ig<gi9/J^ftixJ4, ^«R*lg 

[0060] %2 nmrmxmm $nsj6Sis«?s-&s 

S3 3(4, ^*(D7-rViitiS.Ro:±i7|tLfcmi^*Sff$ 
5. 

[0 0 6 1] ae*S.#tlg4^, -£-OTRW^* 5 II!lfia£S 
50 t!6ii^SfISSMIi3 3<75Sig^^-<^ h/U 
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i4, ia 4 (d.^ufc troths. k*?***, m 

<OjfiS«) L D K: »A U * v ^ J: 5 »c , » <t 5 Be*«ft IHI 

^jfl^osui, mz.t£2 o dBti±r*fcs 0 — as 

(b) 0>E«»T*>S»a\ a«4Sft»-B8i-S«iJIR«ia 
[0 0 6 2] C0£3tcflt2Jt)fc»ttlc*IV*-C'bJltlit 

*t*U «*3tspJ#*«l*±-r5i:v^5pJjft*s*>S. 
[0 0 6 3] 12514, *l§^W7-7Vti*i^0^3^te 

Bfi**so©»»i«JW:5. ■*-**>*», I3*te«i. 

WBSftM 5 0 14, Bjgft&gOlS] D2i©LD51 

m&fem ( P B C) 5 2 t , 1 jBtoaggilJ^-g-jgg 5 
3£*i-5 0 ^3HJ£^fficOLD 5 1 Ii<g^fi!c#c0t)0 
•C±V\ Be*R/H-S4-CS*tSiXfc«-LD*»6<OBfi 

fefi^ftCT, ^ft^fiTnCDLD, £fci4ffigi4i^ c-c- 
•^A^ttS. — Rtt^ftfeBigftd*, Big**: 
LD (CM 5 *»#J6«tt-t;h.&2fl0>.LD0>&«l 
[0 0 6 4] Cffli 5K:JR3*16Jg«gK:*Jv^-c , ti»2 * 
«WE*7 r * '<tcA7J-r€> fc*, '»*A*»tt3fc' <!7— 

[0065] 0614, *&w<n = 7-*^m%m<Dm4 , mm 
mm&7F-rmx\ @2ic* Lfc*£*<Dmi*/*0y & it 

tfci-5£> t¥5fe(-*5»t?>2^— lor^y U— s& 
4 Htfi^ffi-C'14, 3rt-hW— *IZW.%&*. 
6ivCV*6. *fc, *U*ifi?B«-ett, «£*<Dfi? 1 
0!IK:tf:*v*ft»#E*MS6 5 i: &K3tif&®§§ 6 6«S3Wfc 

[0 0 6 6] roiSfcflWtteitui, «-S-3t»±, -S 

5. 367 r-f^ltiaWLfc-t if—* 
3.U-— ^-6 7(c£9, S 3 co#— h(16 ©TJ^*- 
MCUiWJW, *fEKAtj»4M§6 6tt, d-5§-*R*t3g 

[0067] 17 (a) ~ (c) 14, «*3teR|«§<0« 



(8) Wffi 2001-117126 

14 

KJ»t1-S$?— 7 3*, 12 7 (a) (4, i£g#fi$ftfeif 
*3te£— ffiL-CEat^S^r^^— V*' (F 
G) 71^ H7(b)(4, fifed** 4r«# 

#0>ftft»fc:R#H-.5FG7 2*#gfC^UfctO-C 
fefc'U Cdftt«**ft*i8«3*ft-e-t«)** 
tfS^Sl, AS2, AS3tO^-g-(Col/^T^LTl/^„ 12 7 
(c) <DfrS-3fcK*Mf 6 5(C*fL.T(4, ^ib^tC^RW 

[0 0 6 8] rroi 5t-^4*SE*!S-CJ4, ff-§-**lJ# 
10 asfl6*«>*fiR<ott2flSHc*5i:i,^5?i]jft* s *)5. fefe* 

(4, 1f**?l]#cD(Sl±l4 2fg ; tXTT**>5^, VvftU-ii: 
±ffi-f-**IJ#0(6|±aS4>5. FG71, 7 214, — Iftfc: 
Rttft&i>\-<OiSim<Di/t{£ttL.XmWX'hZ>frt>, 12 7 
( b ) RXim 7 ( c ) <D 4 >KBfi*tti8iI $ ftSo 
[0 0 6 9] 12814, *«W«?^:'»<HB««>lB5 3il6 ' 
JI5tt*r*i-B|-C, H7(b)33itfH7(c)«i)«©fi* 

20 HSS*ffil4, @6lcfLfcl4»fiiS*0> 

wr6]±^Bi L-ci4fg 4 mmwm t mmx&> *> , m 

[0 0 7 0] ±*&<0 4 5K, 
SB3Hi£^fig-ei4, ae*«rSAt*-e:-C7^VfiJ»4r|S! 

yt*m.to$*tx7-?i/i\m*fa±.ZTtx^z>. mi, 
2, zmmmmt, su, sgtrattK. hi. 03, 

is, H6, i8it), S^i;a44*«t4)5rti! 

30 fc>*»5. f^fc-ib, mi, 2, 3*JS^*t, 14, 5 

i4, mi, 2, z%mmmtm4:%mmm<r>m.^t> 

-fr, Mil, 2, 3HJSJK*,!:m5 3IJfiff^<D«l^ 
[0 0 7 1] 119(4, *«ljli<0 7^ 6*6 
t>-&fetw-efe5„ H9(c^LfeBS*EAt^4l4, B 

#gtit326 5f4, «**H:s*H-*««iac*«:aa** 
40 s^ror-fes,, m6Hife*!»i4, mmmmmtmsm 
m&m<n%)%:&mi2.ffix.x\>*z<Dx, 

[0 0 7 2] 1210(4, *^<Z>7-^Jtts3!<D!il7S 
Jfe*ffi*^i-0-C-, {f#3ttBfi*!4S, Bfi3tR*tli& 

*t*4 i(S**K<t«6 5 roWfftt, 121 0<D8MXh 
*fe, «KttiS^ffiS6 6(4, ±a><04 5^, &■? 

Lh&mxtt.ti:\,\ m7mmmm.tt. memmmmtn 
so mimmmmtm5mmmm.(o^)^mta.m^x 
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[0 0 7 3] ±»^)i5l^ 
[0 0 7 4] 

7r>f^tf*)0, ****«&fT5»^K«l*&*l, »8 
[0 0 7 5] ±J*LfcJ:5K:, *7r^/^Ufei7 

±.^(Diio^, *77^^^U7-7y7r^^5:ffl^ 

y<t extern? r J ^zm^^m^tt^x, ^m^r 
[0076] Lmmmm] inii, 

1 l^SSli, 1 4 3 0, 1440, 1 4 5 0nmt'fe 
5^ -trO^ft, #LD1 U^Uc7r^/^U 
— 7^ ^^(FG) 1 2COS*t^4 3 ^«S{Cii9^$n 
So LDllft 7r^y-^o-IM^J)9, # 
LD11 (Ctt^tlfcFGl 2*ffl</*ft^<fc#<753gfij6 

1 2 <7>K&|-^4Htt*Ite 1 n m-efc ^ #LD1 1 KlSftl! 

FG 1 2 &/B^fc<fc£<7>*fiftftBEtl nmJL^T 
T'fc5o 7^>7r^^ll, Ge0 2 ite^U^77^ 

(K4X) ttti, -tiX-p*!^ 0. 4dB/km, 8 k 
m, 3. 2dBtfc5o W#*ft«rtt, t^i^tC, 
jafi*»S^<&flFbT*5t), *5±-?\ 1530-155 

0 n mTfeSo 

[0 0 7 7] 7-r>'7r^>'^c^«3i3fl8^6A*ti-5 
BS:)t^!7 — f2, ^BSftftSlCot , SlOmW^?, 
jfilOOmWCfcS^ yTtli> BlMS:1B!*^-t-Sfc 
*tc*Be#i£fttc:o§\ l0 0mW"C*)5i:t5o B 

1 lC*LfcftfijfeBat*4 i Lt, 02(a)O#>f^ 
FG, i-ftfo*,, 3»*<DBjB*S:-eLTK*ti-5F 
G4aS:ffl^t^5o F G 4 a (OlgigW$l» 1 0 

o 9 9%), «#*oaia*jfetto. 

2dBOTt'fc^ e Bfi#R*M3*ffl^ftl/*»&dS, 0 

2 1 tC^Lfc^^Oy^ViitiST'feSo ^(0-1^(0=7 
^^mE&COft&^-r^miZ, ff-§-*ffiSl 5 3 0- 
1 5 5 0 nm-C^l 5 dBtfcS, 
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[o o 7 8] ±j6f7>i5^, 9^^7r^^^jae*a 

FG 4 a -CR<tSJx5ftfi*^!7 — ft, «4 8mW"C* 

!7-fi, »14 8mWt'fc«, *l**«^*5»t*rt«B 
1^)22. 2dBt*4>9, 7^^m<Vfa 
Jtfi, 22. 2-15 = 7. 2£<9, #3 7. 2 d B t ft 

So 

[0 0 7 9] [«2Sljifl|]Bl 212, 
10 *BS^*2l?16«4:^i-H-e*>5o Bfi*R»«4 i: L 
T, 12 (b) <D& 4 ~7<D F G, fftfr^, 3M(?)i 

b OBSftRlMMitt 1 0 0 % (Gflittf, 9 9%) , R 
lt#*««Wt2nm-C*)6. «*fttf>Sii**tt 
3i^FG4b4*tO. 5dBKK'i)5o &LD3 

i (Dmiffimfrttmzm i %, ^userw*^ 7 0 %r* 

fcS Q #LD3 1f2, g^J8Bi:afiftR*Ml<D#FG4 

20 ^ftmER93t3fts#«£LTV^5 0 «-jRfi<OBej|£^*« 

[0 0 8 0] ^V^r^tt, Ge0 2 S^v/!j^7 
fi*»*(KiR)«[«:, ^JvPtU 0. 4dB/km, 4 

km, i. 6dB&5o ±mistcmmmmtmm\cL, 

I1 5 30-1 5 5 0nmtSl0dBt^5 o tztz 

30 £>, rt»?^>flj»li/h*< ftoT^So 

[0 0 8 l] ±3$tDJ:?fc, 7^y77^^ig3ES 
jfcffilSl. 6 dBtffc5^6, Bfi#R*«&4 LTtf) 
#FG4 b-CRW-^tlSiae^^y— (2, »6 9mWT' 

tt, »16 9mWt?fc5o K2*Jt«t^*5«tSrt 

tt^-^^wwtt, ai6. 9dB-efc«9, 7-*^w&<n 

ft±tt, 16. 9-10 = 6. 9 £9,^6. 9dB£ 

ft So 

[0 0 8 2] [£3£ft0flBl 3(2, *««W7vy« 
40 (SSom3**6^J^i-H^4?So MS(7)lg3t^7 
-ft, {iR^mtcJ:^^2fS^ftoT^ l 9, 3o(75BS 
***OlBIBItt, *l*5±tf»2jllffiffll^»^0 2flff"C 
fc5 2 0nm(!:ltl^o 3 otf>®fi36Rfttt, 143 
0, 1 4 5 0, 1 4 7 0 nmt'i>5, BfiftR*tS4 t 
LT, i2 (c) (D^-Y^ttO^ffll^l/^o BS^ 
K*t«4 0»fi*Klt*l*»8 0%, fB#*oaiil»* 
f*»J0. 5dBt*5o 3-LDI2, «S8ffi£BfiftR*t 

50 £<ft<, +5>ftR5*36S#ftL-CV^. »2HJS««Ji 
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ffi#ftifcg 1530-1570n mt'fi 1 0 d B X*h 
[0 0 8 3] ±aoi5ic, 7-r>77>f^^Bfi*» 

i . 6 d b , sbg^sMii 4 <oae*K*t*dSjB 

8 0%-C*>5^6>, BeXKItS4^&Sltdtt«Ae 
yts<y — te, ft5 5mWfc5 0 Lfc^ot, tt^O^ 
y77^^WAABie*^!7-ll, fll5 5mWtfc 
3 0 «3*lll«l*c33Jt6rt»?-r^*iJ»tt, #415- 5 
dBX'fc^ 9^^*IJ#<Ortl±tt, 15. 5-10 = 
5. OX <3, #>J5. 0 dBiiSo 

[0 0 8 4] [g4llffl@14(t **W<D5^>f« 
«*<0lS4*lll«l«r*'t-BI-e*>* 0 <f-^*S*t^6 5 4 

tt, 0 7 (a)O^-f :ADFG, -fftfe*,, 3SgtfMf 
#Jt*-fiLtSlttSF G 7 1 tffll^t^S, FG7 

1 <&«#*R*t*tttt 10 0 9 9 %) T*&> 

dB«±"C*>9-h5>iev^ttSrfi"LTV^5o 
[0 0 8 5] »4HJ6«^««3 0«»3tiiii 

ai-s^tf, — aaosiB»*fi*?ji o. dB-es?5 0 

Sfc, iJ— 7tf>«»*aa«*tt* #10. 
5 dBT'fe^o 

[0 0 8 6] *4ltJ6«-e, «t*S»«6 5«:ffl^4 

ft, <ft*KS 1530 — 1550 nmT% ^Vf*3gtf 
«#tf*I10dB t 9^^^r^^^olR*3fiSi . 6dB 
-CfeS^b, 10-1. 6 = 8. 4±<9, #18. 4dB 

4#£ 0 *4Hje«-ett, 

JtKtt, 3 S: 2 EK 7^>7 r 4s< t 1J— # ~ 

* 6 7 &l\E}£Wc : mM'tZ>o Lfc^oT, ^ V 
!ftJ#<£>fiJn#te, 8. 4-0. 5X2-0. 5 = 6. 9 

XK), me. 9 d Bt45o 

[oo8 7] [m^mmmmi ^m<D7^r^m 

It, 0 7 (b)C0^-r^C0FG, f^fr^, 3i6ft<7>» 
■9-3K4:fiB«Jt-S*tfSFG 7 2«rJHl^-0^ 0 &FG7 
2^»*Ml0 0%Wlt(l 9 9%), 4 

fc, ®e*^aa»*tt3ffl^FG^t!fc-eo. sdBy 

Oit/JP^fi, 8. 4-0. 5 = 7. 9J;<9,#J7. 9d 
Bi45, 

[0 0 8 8] [I6SWJ] 11611 *S^7"7> 
*««^»6ll*«S:^-r0-C*>5o «*3CK*t«6 5 
t It, 07 (a )C0^^^OFG, -fftfc>*b, 3&gcQ 
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fS#**-«^SIti-SFG7 l£. Bigftj^JH* 
S4iL-C, 02 (a)<D*-f T/CQFG, 1" 3fe 
eoiaS^Sr-ffitcJKtt-f SFG2 1 Srffl^-Cl^So if 
^5ttS6 5 4 LT^Z) ¥ G(D\t^it^m\^m 1 0 0 
9 9%). ®fi3t<^aa**Ji0. 2 

dBKT"C*5 0 lg)tSltS6 5iU(?)FG 

OSj^KW^^I 0 0% (fl»Jx.tf, 9 9%), 
ff^^OiSiiS^^O. 2dB«rt*S 0 7-?>7r 

10 (KJR)ttti> *tl?tl. 0. 4dB/km, 4 km, 

1. 6dB-C*>S« #llllfi«4H«fc:L-C t£^<D7 
•^^•S^rtJB^-WfiJWtt, «**jft«ttl 5 3 0 
- 1 5 5 0 n m-e^ 1 0 d Bt'fc5 0 

[00 8 9] ±aoi5c, 7-7y77^^oieM 

£Httt*l. 6 dB-C*>5^b, ®fi*RS*«4 4 LT<^ 
FGT'RSt^tlSaS^^— 12, »6 9mWtf*5, 

tt, ftl6 9mWtfc5, JR6*J|[«fc*5«'5rt«9'V 
>flj#f±, ^16. 9dBi4S, fg6 USSfflT'te, « 
20 flE*a«<0#-^4lfcttLT, y-e^r^l 

4U— — #6 7t*^ian, Sil5flffi#J4 
P^tcbr, 7^^fll#tf>iBfln#ii, 16. 9X2- 
0. 5-10 = 23. 3Jz9,#J23. 3dBi45 0 
[0 0 9 0] 7(2, *3g^O^>i# 

B»<O»7HjSfiffilSr^i-0-C*)5« m#3tRtt« 6 5 4 
ig)£5ltS4^iffiLfc, i"'<r^«#3t4BjE* 
^gltt5^7-8 0^t<^5o -tosatspfifal 
0 0%W)ill 9 5%)t*5. £fc, <g*«3tf>«-& 
3ta»lB*tt0. 5 dBT'fc^o f lilffl^tCL 

30 t, &&<D7^>mmm<Dfti$7^>m'&te, 

11 5 3 0-1 5 5 Onm-efil 0 dBtfc5 0 

[0 0 9 1] ±*Oi5^ 7-r>'77^^1g*S 
ffcttttl. 6 d B-e*5^e>, ifi*R»S4 i LT© 
FGVEM£tlZ>m&yt'<y — l*, ft6 9mWtfc5 0 

f2, jfil 6 9mWf*)5. JB7HJ6WC*5Jt5rtBP7^ 
>ftjf#f2, fil6. 9dBtft5 e W7**«-Ctt, ft 

«*ft«<D»&4JfcttL-C, ^«83S:2 0, 
^-e^r^i 4 If— *^i/-^6 7^i[Hl^5>J-a 

40 a-t-So *6safi«i4w«*cLT, y-r^mtowmft 

16. 9X2-0. 5-10 = 22. iS2 

2. 3dBi45. 

[0 0 9 2] [f8t»|]@18(l ♦JRWO^i'ti 

r^^»*t>, mmmmxit, 7-^^77^^ 

^'<8 l £ffl^fc#:fc*#«&ffoTV*£o 7-7^77^ 
/^fiDSF4fclj:SMF^9, Bfi3t^*ti-5«iR« 

50 0. 2 dB/km, 20km, ifi4dBt*5, S8$ 
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mmx\ sbfi^s:*tS4*ffi^Ti/^ e ei^^, 121 

m CO\HUy~?>W&\lL, D S FlfcllSMFCW 
L , if 1 5 3 0-1 5 5 0n m"C^ lOdBl 

[0 0 9 3] Jtiz&ooi 3 tci. e^T^^B^a* 
ttfi^4 dBffc^ B)g#;K*t3g4 t LWFG 
4 a T5M^tL5Mf)e^'!7 — 13, S4 0mWt*5o 

V^JItfi, D S F f fcfj: S MF (■l^L^tlf n» 4 d B 
£fcf3:#j8. 4dBtfc^ ^>^Jt#<7>fa±f2, 14 
-I0 = 4*fc(3:, 8. 4-6 = 2. ^rtt^n 
#J4 d B*fcli^2. 4dBt^5 0 
[0 0 9 4] [»9St*«]Hl 9tt, *?£W<D7-?^m 

-?:tL-?ttLD 11a, lib, FG 1 2 a , 1 2b, ft 
fiiBWH^iSSS 1 3 a , 13b, 7^yi/-?14a, 
1 4 b^4JxT*5 9, St Bi£2ft$I2a, 2 b 

i:t^3 a> 3b»tbftti/^„ 
[0 0 9 5] Big3ti£Sf*, &&fflBiBaBiB%*2 a 

f 1 4 3 0, 1440, 1450nm, S?^fnJJ@!jSc0®!} 
fijeS2b-C1 4 6 0, 1 4 70, 1 4 8 0nmti 
5 0 *^&OJBi3B3e*«^^jSLfc«-9-*««f4, 15 
3 0-1 5 8 0nmt*)5o l9HSit, 2{i<7>Be 
3teKStS4a, 4c^ffll/^t^\ i2 1(:/TLf: 

F^^>f1|f#f3:, DSFSfcliSMFlCJtU 

ftS 1 5 3 0-1 5 8 0n mT\ *tt-e*L#?J 1 0 d B * 

[0096] msmmmtmm^s m9nmmiz&»z 
f^sp^-rvfutff^, DSFS^iiSMF^ti, 

tlttl4dB4fcli«8. 4dB-Cfo«9, 7^VfU»<7> 
r^]±(l, 14-10=^fcf±, 8. 4-6 = 2. 4± 
•9, ^ ftf Jlifi 4 d B t felijfi 2 ._ld B t 44. 
[0 0 9 7] [110 lllfe0tjj0J^^)*« WO y ~? V 

8Hj66-W-Cf4ejS^r ^^<^2 0 kmOD S 
flS, II OHlW'Cii, £^77^^(11 0km(7)SM 
F 1 a t 1 OkmcORDF (1^7 7^^) lb^ft 
ttUfct>^-C*>5o C^)±9ftGM077^^ 
It, fSiS^^'>^7"AM4o^-C^t^ti5o SMF1 
aiRDFlb -C(3, R D F 1 b (O^^B&Sb^^iii 
i\, Ifc^ot, Si 0HSB^jO7-^>?i|#^^8lltS 

[0 0 9 8] ±5* b^#H*S0iJ(7>^-^VtitiS^rffl^T 
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[0 0 9 9] 

10 fc, #:77^'<&BiK1-SBfi#ait B8**^&© 
Bfi*fcA*SJxfc«**4:t^«-*"5-frft«t, *7 
r^^<*iiiiLfcBe)fe«:Klt-t-SBfi*K»SfcSrii 
*_fc<DT\ 3fe7r>r^<-e**<:S«ti*KaaLfcBe3t 
4:Bfi*R*t«-eKltL, B^/'f^AltStS 
fc», tt^OA*Be*^!7-4:ia*:**5r.t^-e* 

tcit^^OT', rt«5-W5pJ#l±v tfcSfcO^^iSB 
S£Jfc«LT«S***nU 9^*«S<oBfi»b*# 

20 [0100] it *«M^«-lllfiffJO^^Vt|(BSSr 
[Hffi<7)1B*ftRWl 

[Hi] i 5 5-7 v*«S«>» l »t«ll (« 

[12] mmftfrftmnmmnm&^irmxhz* 

[13] (a) tJiV (b) te, *«WK:J:5?-sr>'*f 

30 [14] *««ict5**wia**»oaa*^^^ 

[15] ^WfciS^^^ilMBSOliSa 

•riT'fc^o 

[16] **W«c,t-5 7-e>*i««0»4*i6?Bffi«:* 
[17] ^IgW^i^^^viteSS^SSlltEf^^ 
[18] *«M*c±S<S#^SW-SgO»^JSr^i"ET- 
40 [19] *mwic£Z7^>m^<OMGMMBM&7F 

[Ill] J: 5 9^ 1 

[11 2] **M»cJ:*9^>'*<MB*o!R2Sa6«S:* 
i-lT'fe5o 

[113] *«M^«t5 7-r>HMi«o*3**«S:* 
50 [11 4] **Wtc:J:S7^>'*i«So!S4 HjSSWS:^ 
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22 



[01 5] *«WJc±5?-r>m«»ojS5ll«i««:* 
[01 6] *«M^J:57^>'*WB«0»6**« , 4r* 
[017] **M*cJ:S5^^*i*HS<o*7||tB«ISr* 
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